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DEEP SEA SOUNDING .t\ P PAR .l\. T U S. 

SOME RECENT IMPROVEMENTS. 

JUDICIAL investigations of cases of stranding of 

ships show a continual recurrence of certain sins of 
omission, and especially of insufficient soundings, which 
cause nearly three-fourths of the total number of dis
asters. One reason for the neglect of soundings is 
that the vessel must be stopped or its speed greatly 
diminished in order to take soundings with the lead 
and line. As merchant captains wish to make port as 
quickly as possible they are reluctant to delay their 
vessels by making soundings except in cases of obvious 
llecessi ty. 

For this reason men of science and practical sea
men have made many attempts to devise apparatus 
by which soundings could be taken without reducing 
the speed of the vessel or deviating from the course. 
Many devices of more or less utility were constructed 
before Kelvin's inventive genius furnished a complete 
solution of the problem and an apparatus which satis
fies e.very requirement of practice. The first apparatus. 
of this sort was installed on the cable steamer "Fara
day" in 1874. Since that time the apparatus has been 
so greatly improved that trustworthy soundings can 
now be taken from express steamers at full Speed. 
All warships and mail steamers are now equipped 
with Kelvin's apparatus. 

The depth of water is determined by sinking a verti
cal glass tube, closed at the top, open at the bottom, 

'and coated internally with silver chromate. The glass 
tube is inclosed in a brass case, which is perforated 
below and may be closed or opened above by a valve. 
The tube and its case are fastened, above the lead, to 
a short line attached to a light wire cable coiled on a 
capstan. When thiS sounding apparatus is thrown over
board it sinks very rapidly, as little friction is de
veloped by the small wire cable. Water enters the 
glass tube, compressing the air above it, and rises to a 
height proportional to the external hydrostatic pres
sure and, consequently, to the depth to which the tube 
has descended. The sea water converts the red silver 
chromate which it touches into white silver chloride, 
so that when the tube is hauled up the height to 
which the water has risen within it is found sharply 
marked by the boundary between the white and red 
parts of the coating. The tube is applied to a specially 
constructed scale, and the scale division opposite this 
boundary gives directly the number of fathoms or 
meters to which the tube has descended. 

Kelvin's apparatus has two defects. Each of the 
rather costly prepared tubes serves only for a single 
sounding, and the silver chromate in time becomes so 
altered that the level attained by the sea water is not 
sharply marked; In England numerous devices have 
been invented which are free from these defects,_ but 
not from the more serious one of dependence upon me
chanical contrivances which may fail at the critical 
moment. Hence none of these English devices has been 
adopted in Germany. Hartig and Heuze have invented 
sounding apparatus in which a single glass tube is used 
repeatedly. Practical experiments made in the Ger
man navy and merchant fleet prove that this apparatus 
gives trustworthy results when the speed of the vessel 
is less than 12 or 14 knots, and indicate the proba
bility that it will in time be made equally reliable 
at high peeds. 

' 

The so-called depth indicators are very useful in 
approaching land, when it is desirable to know the 
depth of water at every point of the course. The ap
paratus consists of a water kite towed by a small line 
to which it is attached obliquely, so that the pressure 
of the water on its front forces it downward, as the 
air pressure forces an aerial kite upward. The depth 
attained by the kite can be deduced from the length of 
the line, and the apparatus can be set for an'y desired 
depth by regulating the amount of line paid out. At 
the bottom of the kite is a pin which, on striking the 
sea bottom, detaches from the tow line the lower part 
of the bridle, causing the kite to trail and rise to the 
surface of the water. At the moment of release the 
line slackens and causes a bell to ring on the ship. 

A practical and interesting device of this class is 
Heyn's indicator (Fig. 2), which consists of a box 
kite containing a metal air chamber connected by a 

hose with a manometer on board. When the apparatus 
is immersed water enters 'the air chamber, and the air 
in the- chamber and tube is compressed to a degree 
which is indicated by the manometer and is propor
tional to the depth of immersion. The manometer 
may, therefore, be graduated to- give the depth direct
ly. This apparatus makes possible a continuous con
trol of the depth at which it is towed and also instant
ly indicates the depth at which it strikes bottom. 
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After striking it need not be hauled up but may be 

dragged along the bottom, indicating the depth at 
every point. 

This apparatus is very well adapted for use in mari
time surveying for it furnishes, probably, as accurate 
a profile of the sea bottom as can be obtained by any 
method. It cannot be used at speeds exceeding 14 
knots and consequently it will find its chief usefulness 

FIG. l.-HEYN'S HAND SUUNDING 

APPARA'rUS. 

in surveying and in the service of pilot boats, fishery 
police boats, and other slow-going vessels cruising 
within fixed limits in all weathers. 

The same firm manufactures· a hand sounding ap
paratus (Fig. 1) which is used like the ordinary lead 
line. The "lead," however, contains an air chamber 
connected to a hose with a manometer, which indi
cates the depth. In comparison with the ordinary 
lead line, this apparatus possesses the advantages that 
it can be equipped with equal certainty by night and 
by day, and that the distance between the leadsman 
and the point at which the sounding is made need not 
be taken into' account. The moment of striking the 
sea bottom is indicated by the slackening of the line 
and also by the arrest of the index of the manometer. 
The latter instrument may be placed directly under the 
eye of the officer of the watch, so that no error can be 
introduced by carelessness on the part of the leadsman. 

Both of these inventions of Heyn have been sub
jEJcted to practical tests which prove their entire relia. 
bility.-Umschau. 

THE SIXTH CONFERENCE OF THE 

INTERNATIONAL COMMISSION 

OF METEOROLOGY. 

THE sixth conference of the International Commis
sion of Meteorology was held at Monaco, March 31st 
to April 6th last, under brilliant auspices. 

Prince Albert of Monaco, whose interest in the ad-

FIG. 2.-HEYN'S CONTINUOUS SOUNDING 

APPARATUS. 

vancement of natural science is well known, extended 
magnificent hospitality to the visiting scientists, of 
whom about thirty were in attendance from all parts 
of Europe, besides two representatives from the United 
States-Mr. A. Lawrence Rotch, of the Blue Hill Ob
servatory near Boston, and Mr. Willis L. Moore, chief 
of the United States Weather Bureau. 
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, The Prince, who acted as honorary chairman, made 
the opening address in the splendidly decorated audi
torium of the Oceanographic Museum, and reminded 
his audience that the first balloons equipped for scien
tific investigation of the oceanic atmosphere were sent 
up from Monaco. He referred also to that ship, "that 
swimming laboratory," which had been equipped by 
himself for the conduct of balloon investigations, and 
which had penetrated even into polar regions, where 
it discovered the isothermal zoneS' signalized by Dr. 
Assmann and M. Teisserenc de Bort. At this point he 
took occasion to pay a graceful compliment to Dr. 
Hergesell, the present president of the commission, by 
saying that to his enthusiasm and zeal were due the 
credit of convincing him (the Prince ) of the desira
bility and feasibility of such an expedition. He point
ed out finally that oceanography and aerology were 
very closely allied subjects because of the intimate in
fluence exerted upon the atmosphere by the ocean. 

The remainder of the day was spent in the inspec
tion of the Oceanographic Museum, probably the finest 
institution of the kind in the world, though not yet 
complete. 

The subsequent sessions were occupied in the re
ceiving of reports of work already accomplished and 
the proposition of plans for future work, especially for 
co-operative work, with the twofold view of the ad
vancement of pure science and the increase of prac
tical knowledge for the use of agriculturists and others 
and for the guidance of aeronauts. 

Dr. Assmann made an extended report on the manu
facture and use of rubber balloons for investigation, 
referring to the difficulty of preparing balloons fit for 
reaching a height of 20,000 meters or more, and espe
cially advising great care in freeing the Tubber from 
particles of dust and from air bubbles. A novelty pro
posed by him was the use of an inner' balloon inclosed 
within an outer one. The inner one, holding the in
struments, is first filled with hydrogen. The outer one 
is then expanded with hydrogen to a greater or less 
extent, according to the height at which it is desired 
that it shall burst. 

This aroused interest, though some members main
tained that the Hergesell system of tandem balloons 
was superior, because in this case the torn fragments 
of the second balloon act in a measure as a drag or 
anchor to the instrument-carrying balloon and prevent 
its being driven too far from the ship by winds or 
currents. 

Dr. Assmann also described an instrument invented 
by him for determining as nearly as possible the in
fluence of radiation in the stratum of inversion. 

Privy Councilor Hergesell described an apparatus for 
the measurement of temperature of air or gas in the 
interior of balloons. 

Mr. Rotch proposed a plan for common observation 
of kite ascensions. This was referred to a committee_ 

M. Teisserenc de Bort gave an address on the results 
of the determining of the height of registering bal
loons from the ground by means of triangulation in 
order to verify heights measured by the barometer. 
The measurements could be followed with the theodo
lite up to a height of 15,000 meters. 

President Hergesell made a report on the results of 
the vertical speed of rubber balloons as a function 
of their ascensional power and on the use of pilot 
balloons for the determination of vertical air currents. 
He pointed out that experiments should be made in a 
lofty inclosed space in which all doors and windows 
could be shut, as in the Strasburg Cathedral. 

A very interesting report was that given by Prof. 
Berson on the expedition undertaken by himself and 
Prof. Elias in East Africa for the study of the higher 
atmosphere in its conditions of wind and temperature 
in the Victoria Nyanza region, and on the east coast. 
A full description of this expedition will shortly ap
pear in the SCIENTIFIC AMERICAN. Some of the condi
tions observed can not be at present explained. The 
Italian meteorologist, Prof. PaJazzo, reported on the 
Italian expedition of 1908 to Zanzibar and East Africa, 
and President Hergesell on observations on the Peak 
of Teneriffe, and in the neighborhood. 

Count Vives y Vich evoked great applause by the 
announcement that the Spanish government had de
termined to erect a permanent meteorological station 
upon Teneriffe. 

The commission adjourned after accepting an invi
tation extended by the commandant of the Aeronautic 
Division of the Austrian Army to meet in Vienna in 
1912.-Abstract from Illustrirte Aeronautische Mitteil
ungen. 
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